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x = (xr — ¢.)/45° (2.14)
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¢ =1/sqrtl + x* + ¢? (2.16)
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gboboobooboooboooooooooboooboooooooooon
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89 - 91 deg
from the Sun
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Return to (10 min ) ( 5min)
Survey ol
(75 min) g LE‘_-‘ Al Attitude Change
— Maneuvour
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Continuous Survey
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obooboooooooo sy ywymiOooooooOooOOoOoOoOOobOO0oOO0bDO0DbODbO
0000000000000 0C00O00000JAXA, OODOOOOOOOgIsASOoooooo
gbobgobooooooboobobooobooboooboboboooboooooboobobobon
gbobgboooooooboboogooooboooooboboboboooooobobon
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40 UOO0OUOootbbooobogtuogd
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gobbogobboodobboobbooobbuooobooobboobboobboooboo
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4.1 0O00000O0O0O0OO0OOOO

ubobooobooooboooobooobooobbooboboobobooboobooboobooon
0000000000000 0O0DO00O0O0DOOo0OOO0OO0DOO0g223000000000
00000000 TSC(Tangential Spherical Cube) D000 10 10000000000000O
oobooooboooboOoooOoobooobooOoboboOooDOoOoboboOoOoDoOoTSscooo
goo
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uobobooobboobbooboobuoooboooobboobboobbooboboooboo
OO0000DO0O0O0O0200001024,2048,4096000000000000000TSCOOO
000000000000 00000C00000CDO00000MMTSCOOODO 2048x2048pixeld
60000 8192x6144pixel OO OODOOO

4.2 JO0O0OO0OO0OOOOOOO

000000 ROSATOOOOOOOODOOODODDOOOOOODOODDOOOOOODOODO
OCO00mooOoorIrSO0000ooo00ooo0oooo0ooo0oooogoooDoooo
§2.2.10000000000000COOOOODOOOOOOOOOO0O0O00O0OOOOOOOO
gbboobuoobbooboobboobobooboooboobooon
OO00000DbOOO0bOO00DOOoO0bOO00OO0ooDbDbOOoooOoOo wesoo
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O000) 0000000000000 0DO0O0O00O0 wecsooooao
gbooduy

OO0D0O0 FITSOOOOD

udggobbbooodubbuood «ubbbooooobbobboobboboooan
gooooooooOooooOoOoOoboOoOoOoOoboOoOoOo rFITSOUoooooooooboooogo
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gbooooooooooboboboboboooooobobobobobooobooboboba
oooboooooooowCSoboomooonD - bD0obobuobob 22200000000

4.3 UOO0Ooz2o07v000ooooooonboboon

4.3.1 ROSATOODOOODOODOODOOOO
ubbogobogbooboo
e 0O FITSOODODODOODOOODDDOOOOOODOD
e JOUODOODODOO

O00000000D000O0Oo02007000000000000 90O0XO0O000O0 ROSAT
goobooobbooobbooobbooobooobboooobobbooobDboooboo
O0O0000D00OCOROSATODOOOO 1378000000 COO0OO30D00O0O00000OO
goboooooobooboooobooobboooobooboooobooboobobooboog 410
gobooboobbooboobbooboobbooboo

1378 D TER(fits) 77 ILAVS
1EERERAIAL (142:512 x 512pixel)

!

| EF—4DEECHOEBEES |

EEEEEEL THE Ot
| HAERTOESEILEEEY

y

| HAHESRIZEEDH T |

0 4.1: ROSATOOOOOOOOOOOO

00000000000000000000000000000000OO0000CFITSIOMND
OO0 FITSOODODOO0OODOOOO0O00ODOOO0O00ODOOO0O00O0OOD fitshbOOOOODODOOO
gbobogbooooobooboobooboooobooobobobooooobobobobooboon
uobobooobbodb -ooobuoobbooobbooboboobbooobooooboo
oooooobooobD 3o oooooooogooobobobooooooboboboo
gboogboooboobooboooobobobooo 4200000000000 0DbOODO
gooog

0420 ROSATOOOUOODOOOOOOOOODOOsS0ODOO0O0OOOOOODOOOOODO
OO0STIFF[10) 0000000000000 0O0O0O00OOX0OO0OoOooOooooooUoo
gboogboooobooosboooboboooboooobooboobooboboboobooonoo
ugobooooboooboooboooobooobboooboboobboobnboobooboon
gomoboobooobooboooboobbooboobobooo

“http://heasarc.gsfc.nasa.gov /fitsio/
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042 J000000OCOROSATOOOODO

4.3.2 0OD0OO0OO0OO0O0OOOOOOOOOOOd

goooboo
uboooboooboooboobmoooboboobooboobooboboboooobbon

ooooad
% ./convertWCS TSC 8192 6144 7168.5 3072.5 0.0439453125 AllSky_S_p5.fits.gz Akari_p5_TSC.fits

gooboooboboboooobboooobboobobooobobooobbobbooobboo
ooboooooooomooobooooobbm@mbbooobobooUn fissODbOOODDO fits

goboooboooobooooo
O00O0O000O00oOoO00oOo0ooooOooo TSCcoooOOoOoobDoOoooOooooooo

DDDH 0ooo 00000000 |00ooooo

TSC || 8192x6144 7168.5, 3072.5 0.0439453125
CSC || 8192x6144 7168.5, 3072.5 0.0439453125
CAR | 4096x2048 2048.5, 1024.5 0.087890625

U 41: 000000000000

0410000000000000D0O00O0DOOODOOOTSCO CSCcooOobooOoboboOooDo
O0000000ooDooOoOoCARODODOO §22300000000000000O0O00O0O0OOO

gobooboobbooboobobon
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043 0000000000000

0430000000000000000D00O0 42000000000000 TSCOOOO
goooboooboobooobogobobo 3vsbbooboooooooboooboooobooDo
ubobooboooboboobooboooooboobooobbooboobbooogd

ugoo

O000000D0ODO0OCOO0000000D0D0D0 §41000000008192x6144pixel00O0O0O
gboobobooboooooooog
8192x6144=50331648
osoMObogpooogonog
gbobobobobooboobooboobooboonoesooxseoooooooooog
6800 x 3600=24480000
o24MUO00000O00oOOoooooobobobooooooboboooobooooooDo
gbobooobooboooboobobooobooboobobooboobooboboboooo

000000 ROSATOOOOO4200000000000D0O00O0000O0ODOODODOD1IDOO
Ubooboooonsi2xsl20oooon0 13w boboobooooon
912x512x1378=361234432
g3siMOODOobobooboobooooooooboooooooog
0000000000O0O000o00oo0o0oO000D 11000000 oOoOoUooooo
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4.4 0O0O0O0O0O0O0O0O

ooooboooOooboo2000000010b0 431000000000 bODOOOODOn
gobooobboobobooobooobooobboobboobbooboboobDboo
gbobogboooooobooboobogooobooobobobooboobooboobobobon
gboboobogobbooboobooobooboobbooobboobooobobooon

. u.
ui—l U; Hix) 2
Yia
o Ui
Yi * (oF
y!+1 v'+1
yl+2 Uis2

044 000000000000°

4400000000000 0000DOOOODOOOODODOODODOODODO
gobogoobooobbooobooobboobobooooobobooobobooobboon
gobooobogooooboboooboobgooboooboobobobobooboboobobobon
gobooboooboobooobboobobuooobooooboooboboobbooboboooobooo
goboboboooobbooobboooobbooob 4500b0bb0ooobbooonDbo
gbooooooogoboboooooboboobobooooboobobooooboboooboobo
00000000 (85.100)000000000000OOOD

04500000000000000000O0O0OROSATOOOODOOOOOOOODODOWCS
gbobgobooooooboboboooooboboboboboobooooobobobon
oobooooboboooboo 42000bo0oobboooooooboboooooobooboooDoO
obbooboobboobooboboobooobbooboooyg

gboboobooboo@moobooboobboooba

4600000000000 0O0O0O0ODOOOOOODOODOODOOODOOOODOODOOD
oooOoOoboOoOooboOoooOoo ssa1oooooooo0oobDoobDooboobDboobooo
000000 420 ROSATOODOODOOOOODOOOOOOOODOODOODODODODOODODOO
ooboooobooobooobobooobooobobooXooooooooooooooboooooo
gbooboooooobobobobL XooboobobooboooXoooboboboobooo
OO0000O0OO0ODOCOO000OOOO00bODObOO0OO000OoOos2230000bDooOoooooboOogo
gboobobobob 4.704.800

®http://sango.lab.tkikuchi.net/Members/tkikuchi/courses/img2007/07/
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50 Uboguod

5.1 00O

¢d400000000D0O0O0DOODOODOODOODOODOODOODOOODOODO
gobooobobooobboo3bbooobooooobooooboboboobobooboobooon
gbobobooooooboboboobooboooboboboboooboobobobooboon
gbooooon

5.1.1 0000000000

ooooobooooooobbooooosi1goobbooooooobooooobbooooooDn
O0000000000000000 (nearest neighbor) 0 OO0O0OOOO

Q; O

(x,y)

gs1l: 000000000

000000000 (xy)0OODOOOODOOOOOO I(xy)DODOODOODOOO

I(z,y) = f([z +0.5], [y + 0.5]) (5.1)

0000fGj)00000000 (,j)00000000([]0000000000
000000000000 0000000000000000000000000000000
0000000000000000

5.1.2 0000000

0540000000000000 (xy) 00 I(xy)0O0OOO040000000000000
0000000 (bilinear interpolation) D000 OO
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(Ix]Ly}+1) A (Ix]+1,[y]+1)
[yl+1-y
D, C
y — [v]
(Ix1.lyD (Ix]+1.lyD

B
x — [x] [x]+1-x

Os52. 0000000
gboboobooooooooo

f([z], [v]) f(l2], [yl + 1) [y +1—y (5.2)
f(a]+ 1, [y]) f(lz]+1, [yl +1) y— [yl

I@,y) = ([2] +1-= x—m)(

oooOooO0oOoOOO0 AO0OO0BOOOOOOOODOOOOCOOOOOOOOOODOOOODOODO
000000000 AODBOOOOOOOOOOODOOOOOODODOODOD (xy)00 I(xy)ODO
obooboboooooobooboobobooooooboobobobDoboDoooobUoboo
ooooooooon
gboboboooooo40b0bobooboooboboboboboooboobobobon
gboboboobooooobooboboboboboooooboobobobobDoooboboD
vtbobooobooboooooooooooooooooooooooobooobooobooonog

5.1.3 0OO00O0OOO0OOObOO

0000000000 (bicubic interpolation) D000 45000000000000 (x,y) 0O
O0Ixy) D000 1600000 fu,fied0, f,,00000000000000

fir fiz fiz fua\ [P(y1)
far fo2 faz faa (2)
fa1 fa2 fzz faa| | h(vs)
fa fi2 faz o faa) \P(ya)

>
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fu fu fas fu

Xi X
O 53: 0000000000

gooo
vy =1+2—[7]
9 = — [x]
x3=[z]+1—=x
xyg=[x]+2—2x

n=14+y—[y (5-4)
v2 =y — [y]

3=yl +1-y

ya=[yl+2-y

000000000000000000000000000000000000000000
00300000000000000 h(t)0 sincd 0 ((sine=sin(rt)/mt)) 0 300000000
000000000000000000

[t =2t + 1 (It = 1)
h(t) = —[t]3 + 5]t = 8Jt| +4 (1< [t] £2) (5.5)
0 (2 <1t])



32

5.2 JUOOOOOOOO0OOLbDOOOO

ubobooooboooboooobbooboboobboobobooboboooooooooo
gobooobboobbooobooobooobbooobboobbooobooobobo
gbobobobobobobobobobobobob

5.2.1 0O0OO0ODOOOO

5100 0000003000000 0000DO0O00DOOODOU0DbODOOUOOs0ODbOOd
gobogboogoboobobooboobobooboboooboos4bobOobbDODO
ugoboobooobbooobboobbuoobobooobooobooobbooobboobbod
gobooooboboobboooboooboboooobbooboboboboonobooobooboon
goboooobbooobbooobooboboobboooboooboobboobboon
gobbgobooobbuooobuooobooooboobbooobbuoobboooboo
gsuogooooooon

=7LRk
A IN—

Us4 0000000
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5.2.2 U0 0O0OO0OOOOO

gobogobooobooobooobobooobbooboboobboobobooooboo
gobobobobobobobobobobobooboboboboboboboboboobobooo

- S//g'\)f1mm

|

2m

gs5: 00000000

gssd0dpnoooobobooobooobboooboboobib2mdbbOOoonO0 Imm
gbobogobooobooboobobobooooobooboboobooooobobobobobon
uoboboooboboobbooobuooobooboobboobboobbooobooooboo
gobooboooboobooboooobooboooobooboo

1x1073
6 =360° x ——— — =928.64 x 1073° = 1.72/ (5.6)
2w X 2

gboboboboboobooboobvyobobgoobooobogooDo
gbooos4000000bl000D00DODOODLDDO0ODOLDOODODLDOODbDObLObODLO
ooooooooooooooobobooo wvobbooobbooooDboOogs1IOooo3bo0ogy
uboboooobooooboboobbuoobboooboooboboobbooboboooobooo
gbobooboobbooboobooboboobooobooboo

5.3 U0O0O0OOOOO”ANlSky Viewer” DUOOOOOOOOOOOOO
EREEN

gobogoboobooboobooboobooobooooboooooooboobobobooboooon
O0D00O0O0O0O0OO0AlNSky Viewer OO OOO0O0O0ODOOOCDOOOOOOODODOO

All Sky Viewer 0 O O OOhttp://orihalcon.jp/allskyviewer/ 0000 000000000000
O000D00O0O WindowsOOOOOOOOOOODOOOODOOOODOOOOODOOOOO
oo0ooOoOoooOooboOoooOooobooTsCchoooboooooooebbOOODOObOOOO
bobooobooboboobotbebboboobobooboboobobobooonboo
0000 photoshopO O OO OO

OO00O0O000000ODODOODODODODODO AllSky ViewerOOODDOODOOOOOOOOCOOO



34

0O 5.6: Al Sky Viewer 000000000000 CDOOOOOOODO



O 5.7: Al Sky Viewer 000000000 O0O0OCOOOO0OOODOOODO

35
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05605.700000000000 AllSky Viewer0OOODOOOODOOOODOOOOOOD
googbooboboooboobo20b0bo0ob0boooboobOoosebobboOonDO
gboogobooobooooboobooobooboooobooobooooboooboog s
goboobooobboobobooobooobbooobooobboooboobobboon
gbobobobobobobobobobobobob

54 0U

gboooboobooboomobooboboobooboobobbobobobobbon
gboboooboboobooboboboooobobbobobooobobobooobobgooo
goboobooboooboooon

00O HDDDD Oooo
000000000 3000 oooo0ooOod
ooooooo 5000 ooooo

gopooboooob ((1o0b0b (booboobbooboobboo

gsl: 000000000000 0Oo0on

gsl10000000obooooboooobooobobooboooogobooooboooboobooon
gobooboooboobooobobooobooboooobobooobooboooboboooobooboooobooboboo
gobooooboboobboooobooobboooboobobooobooobobo 10004
gbobogoboooboeb0obOobObOOOOOOO0OODODODODODOOOOODLOODODOD
gogboboooobbuoooboboobbooobbooobobooboboobooboooboboo
gobooooboboobboooobooobooobboobboobobooobobooobobo
goooboo
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el OO0

O00000000oooDoOoCoO0OO00oOoXoooooRrOSATOOOOOOoOooooOOO
gobbooobbooobboobooobooobbooboboobbooobooboboon
oo0O00o00OOo0o0obOOo0o0boOoooDoOooooOoorFITSOO0DOO0ObDOOoODbO
0000000000000 00OD00D0O00D0O0O00O00D0OD0O ROSATODODOODOOODOOO
oooowcsoooooooooooooooooooooobooooobbooobooooo
uobooboooboboobobooooobooooooboboobobooobooooobobooobooboo
gobooobooobboobboobobooobbooobboobDboooboooboboon
gboboboboobooobooboboboobooobooboboboboboboboboobon
gboboobooobboobooobbooboooboboobooboboobooonoog

gboooodobgooboboboboobooboobobbooboobooboobobbon
gbobogobooobooboboboobooooboboobobooboooboooooboboboDbon
gbooboobooboooboboooobboboobobobooobooboobobobon
gobooooboboobbooobooobooboobboobboobobooobobooobooo
gboobgboooboooooboboboboboobooboboboboooboobobobon
googd

HEN

gbobgobooooooobooboboboboooboobobobobooooooobonbo
ggbogobooobbooobooobboobbooobbooooboooboboon
uobooobooboboooboooobooobobooboboobobooonoboooobooon
gooobgoooboobbobooboobooboobobbobobobobbobOoobooo
gobbogobbooobboobooobbuoobboobbooobooobboobboao
gbobooobooooon

gboobooobobooboboooobobooboobobbooboboboobobooDo






39

Al 0OO0O0DODOOOOOO

2210000000000 «0O000DOOODOODOOOODOOOOOODOODOOO
gobooboooobooboooboboobooobbooboon

A1l 0OO0OODOO

ubbooboobbooboobboobooboboooboab

gobooboogo28t.e 00, -4.° 070
0boobOobODbO28.° 463, -0.° 2040

goboobooboobbooboobboobooboo
go0oooo00de,o00gooooo0oCcbooD 10000000001 0™ e, 00000
000%p0000000O00D000 xO0000000009O00y0O0O0O0O0z000000
gbobooboobbobobdOxyz0OOODOOODOODOO

T cos d cos
y | = | cosdsina (A.1)
z sin

2’ +y’+2°=1000000000000 xyz0000000000000Oeg,ey,e.00000

P = Teg +ye, + ze, = (ew ey ez> (A.2)

[SIAS.

goog
000000000000y 002700000000 egDe;De;DDDDX’DDDDDDDD
00000 00000000000000
gobodbpbooboobbOo0obOo0obbOoobOoobo

~

3
|
/N
o
8
)
<
@
0
N—
[SEENSI
Il
/N
o
o~
m\
Cb\
N—
SR
—~
>
w
~—

~

Shttp://plain.isas.jaxa.jp/ ebisawa/ TEACHING /2007Komaba,/2007Komaba/node6.html
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00000 (216)00000000000 («,¢,)000000000000 p0O0O0O0
0@ 600000

x' cosbcosl
y' | = | cosbsinl (A.4)
Z sinb
ooo0ooooon
l t =107,/
_ —1an/ @'/y) (A.5)
b tan~1(2//\/2'2 + y'?)

oooooooOo (WOOooooooooo
goboboboooobboobbooobooobbooobooobooooboooooboon
00300 (3,y,2)00000000000000000 300 («,y,2)000000000
gboobooboob

Al2 0O0O0OO0O0OOOOO

DDDDDDDel,eg,63DDDDDDDDDDD7DDe’l,e’Q,egDDDDDDDDDDDDD
goboobbooboboo 123000000 xy2z000000000000000000O0
gboobooooooood

e12=e’=e3>=1,efJes =edles =efles =0 (A.6)

72

_ 12
€1 = €3

:eézzl,e/ﬂeé:e@eé:e@egzo (A.7)
godooobbobbbotbdoooooooooboobobooooouooao

6/1 = ayjie1 + ajges + ajses (A.8)
6/2 = ag1€e1 + ag2es + aszes (A9)
6:/3 = a3i1e1 + azzes + asses (A.lO)

ooooogog

a11 a21 asi

/ / /) —

<€1 €9 e3>—(€1 €92 63) aip a2 as (A.ll)
a13 a23 as3

41000000000000DO0OOODOLOODO

a11? + a2 + a13? = 1, a1 + ag® + agz® = 1,a31% + az® + azz® = 1 (A.12)

aiiazy + ajpag + ajzazz = 0,ar1a21 + ajzaze + ajzazz = 0,a11a21 + ajzaze + ajzazs = 0 (A.13)
"http://plain.isas.jaxa.jp/ ebisawa/TEACHING /2007Komaba/2007Komaba/node7.html
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U0DbO00b00D4.1104.1204.130 ei0 el es 00 00O OOOOO0OOOOOOODO

e'j] €1 = aii, e'{] €2 = ai12, €,i:| €3 = a13 (A.14)
6@ €1 = a1y, 6@ €2 = 499, 6@ €3 — ag3 (A.15)
efe; = ayr, efdes = ase, el es = ass (A.16)

goooooobotb440b0oooooooo9bobobobobobo 3opooonog
g3gopbooo9pbuooboonobuooboon
obo0ob4.1104.1204.13000000

er = a11€/1 + CL12€’2 + algeg (A.17)
€y = a21€/1 + CL22€/2 + aggeg (A.18)
e3 = a316/1 + a32€/2 + (13365 (A.19)

oboooooooooog

ailp aiz a3
— / / /
(61 €2 63)—(61 €9 63) az1 a22 az3 (A20)
a3y az2 ass

g22000000b000boo0bboooboobooobboooboobooboobbon
gogd

Al13 0O0OO0OOO

0000000300000000000000000000000080000000000
00000000000 0000000000000000xyz00000000000000
000000z000000+200000000000000 ¢0000x0y0DOOOOO0O
0D000000300X,Y,Z(z=2000)000000YOOOOOOO#O0O0O00X0Z0OO
000000X,Y(Y=Y),Z0000000000200000¢00000000 X7,Y?,
Z’0000000000000
000000X?,Y?, 27 0000000000000000004¢,6,vy00000000000

00000000000000000000000000000 20000 ¢0000000
000000000000000000000000000

cos¢ —sing 0
(e’l 2 eg>=<el e 63) sing cos¢p 0 (A.21)
0 0 1

ooooyOoDoOoeDOOOODDOO

cos@ 0 sinb
(e’f el eg)Z(e’l el eg) 0 1 0 (A.22)
—sinf 0 cos@

Shttp://plain.isas.jaxa.jp/ ebisawa/ TEACHING /2007Komaba,/2007Komaba/nodel3.html#EulerMatrix
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Z0000y00boooon

cosy —siny 0
(e’l" el eg’)Z(e’l’ el e%) singy  cosyp 0
0 0 1
gooo3nooooooaa

cos¢p —sing 0 cosf 0 sinf cos
(e’l” ey eg’) = <61 e 63) sing cos¢ O 0 1 0 sin v
0 0 1 —sinf 0 cosf 0

oood

A2 0OJ00O0O0OOOODOOOO

IMPLE = T / This is a FITS file
BITPIX = -32 /
NAXIS =2/
NAXIS1 = 6800 / NUMBER OF ELEMENTS ALONG THIS AXIS
NAXIS2 = 3600 / NUMBER OF ELEMENTS ALONG THIS AXIS
EXTEND = T / This file may contain FITS extensions
EQUINOX = 2000.0000 / Mean equinox
RADECSYS="FK5’ / Astrometric system
CTYPE1 = 'GLON-MOL’ / WCS projection type for this axis
CUNIT1 = deg ’ / Axis unit
CRVAL1 = 0.000000000E+00 / World coordinate on this axis
CRPIX1 = 3.400500000E+03 / Reference pixel on this axis
CD1_.1 = -5.000000000E-02 / Linear projection matrix
CD1_2 = 0.000000000E+400 / Linear projection matrix
CTYPE2 = 'GLAT-MOL’ / WCS projection type for this axis
CUNIT?2 = "deg ’ / Axis unit
CRVAL2 = 0.000000000E4-00 / World coordinate on this axis
CRPIX2 = 1.800500000E+4-03 / Reference pixel on this axis
CD2_1 = 0.000000000E4-00 / Linear projection matrix
CD2_2 = 5.000000000E-02 / Linear projection matrix
EXPTIME = 0.000000000E400 / Maximum equivalent exposure time (s)
GAIN = 0.000000000E400 / Maximum equivalent gain (e-/ADU)
COMMENT
SOFTNAME= "SWarp ’ / The software that processed those data
SOFTVERS= ’2.16.0 > / Version of the software
SOFTDATE= "2006-08-09’ / Release date of the software

(A.23)

—siny 0

cosy 0

0 1
(A.24)

SOFTAUTH= 'Emmanuel BERTIN O bertin@iap.fr 0’ / Maintainer of the software

SOFTINST= "TERAPIX team at IAP http://terapix.iap.fr’ / Institute
COMMENT



43

AUTHOR = "ircscan ’ / Who ran the software

ORIGIN = ’cavab.ir.isas.jaxa.jp’ / Where it was done

DATE = 2007-06-28T01:50:31" / When it was started (GMT)
COMBINET= "MEDIAN ' / COMBINE_TY PFE config parameter for SWarp
COMMENT

COMMENT Propagated FITS keywords

COMMENT

COMMENT Axis-dependent config parameters

RESAMPT1= "BILINEAR’ / RESAMPLING _TYPE config parameter
CENTERT1= "MANUAL ’ / CENTER_TYPE config parameter
PSCALET1="MANUAL ’ / PIXELSCALE_TYPE config parameter
RESAMPT2= 'BILINEAR’ / RESAMPLING _TYPE config parameter
CENTERT2= "MANUAL ’ / CENTER_TYPE config parameter
PSCALET2="MANUAL ’ / PIXELSCALE_TYPE config parameter
END

OooooOoOoDOOoOOoOooO FITS000oooo0o0o0ooDOo CTYPELCTYPE2ODODODO
oooo0o0oobooo0oboOobOo00obOoOobOoO0oooooboDoOoowesooooooo

A3 0O0O0O0ODOOOOO

oo obooboobooobooboobo
#include O stdio.h O

#include O stdlib.h O

#include O string.h [J

#include O /usr/local /xray /cfitsio/fitsio.h O

#include O /usr/local /xray /cfitsio/longnam.h O

#include O weshdr.h [0

#include 0 wes.h O

#include 0 math.h O

main(int arge, char **argv){
FILE *fp;
char infile[6][256], gapfillfile[256];
char inputlist[256], PRJ[4];
char outfile[256], RAproj[9], DECproj[9];
long outimagesizeX, outimagesizeY;
fitsfile *fptr_in, *fptr_in2,*fptr_out;
int status=0, ncards, relax, nreject, nwes, ctrl, i, j, anynul; long naxes[2];
float *inimage, *inimage2,*outimage, X_in, Y_in, X_out, Y_out; char *header;
struct wesprm *wes_in, *wes_out;
double pixcrd_in[1][2], imgerd[1][2], phi[l], theta[l], world[1][2]; double crpixl, crpix2, pix-
crd_out[1][2];

int i_out, j_out, nfile, i_in, j_in;
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double pixelsize;

long xsize, ysize;

if(arge 1=9){
printf(”usage: convert WCS PRJ outimagesizeX outimagesizeY crpix1 crpix2 pixelsize infitsname
outfitsname n”);
printf(”where PRJ must be one of the following; CAR, AIT, ZEA, CSC, TSC, PCO. n”);
exit(1);
telse
{

strepy(PRJ, argv[l]);

sscanf(argv(2], ”%ld”, &outimagesizeX);
sscanf(argv[3], ”%ld”, &outimagesizeY);
sscanf(argv[4], ?%lf”, &crpixl);
sscanf(argv[s], 7 %lf”, &crpix2);
sscanf(argv[6], " %lf”, &pixelsize);

strepy (infile[0], argv[7]);

strepy (outfile, argvi[8]);

}

printf(”input file list = %s n”, inputlist);

if(stremp(PRJ, ”CAR”)!=0 &&stremp(PRJ, 7 AIT” )1=0&&stremp(PRJ, ”ZEA” )1=0&&stremp (PRJ,
7 CSC”)!

=0&&stremp(PRJ, "PCO”)!=0&&stremp(PRJ, ”TSC”)!1=0){

printf(”PRJ must be one of the following: CAR, AIT, ZEA, CSC, PCO, TSC n”);

exit(1);

}

/* Read the input image ascii list */
/* if(NULL==(fp=fopen(inputlist,”r”))){
printf(” cannot open %s n”, inputlist);
exit(1);
}
*/
outimage=malloc(outimagesizeX*outimagesizeY*4);
for(i=0;i O outimagesizeX;i++){
for(j=0;j O outimagesizeY;j++){
outimage[i*outimagesizeY +j]=0.0;

}
}

/* put the output wes keywords in the structure */

relax=1; /* 0 means recognize only FITS keywords defined by the
published WCS standard. 1 is more benign.*/

ctrl =0; /* If 0, not report any rejected header cards.

ctrl=1,2,3 gives detailed error messages in this order */
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/* Create the output FITS file */

if (fits_create_file(&fptr_out, outfile, &status)) {

fits_report_error(stderr, status);

return 1;

}

naxes|0]=outimagesizeX; naxes[l]=outimagesizeY;

fits_create_img(fptr_out, FLOAT IMG, 2L, naxes, &status);

fits_write_key_str(fptr_out, "RADESYS”, "FK5”, ”Coordinate system”, &status);
fits_write_key_dbl(fptr_out, "EQUINOX”, 2000.0, 3, ”Equinox” &status);

sprintf(RAproj, "RA—%s"”, PRJ);

fits_write_key_str(fptr_out, "CTYPE1”, RAproj, "DEC projection” &status);
sprintf(DECproj, "DEC-%s", PRJ);

fits_write_key_str(fptr_out, "CTYPE2”, DECproj, "DEC projection” ,&status);
fits_write_key_dbl(fptr_out, ”CRPIX1”, crpixl, 13, "X reference pixel” ,&status);
fits_write_key_dbl(fptr_out, ”CRPIX2”, crpix2, 13, 7Y reference pixel” &status);
fits_write_key_dbl(fptr_out, ”CRVAL1”, 0.0, 13, "RA of reference pixel” &status);
fits_write_key_dbl(fptr_out, ”CRVAL2”, 0.0, 13, "DEC of reference pixel” ,&status);
fits_write_key_dbl(fptr_out, ”CDELT1”, -pixelsize, 13, "X pixel increment (degree)” &status);
fits_write_key_dbl(fptr_out, ”CDELT2”, pixelsize, 13, ”Y pixel increment (degree)” &status);

/* read the output FITS header */
if (fits_hdr2str(fptr_out, 1, NULL, 0, &header, &ncards, &status))
fits_report_error(stderr, status);

}

/* put the output wes keywords into the ”wes_out” structure */
if (status = wespih(header, ncards, relax, ctrl, &nreject, &nwces, &wes_out)) {
fprintf(stderr, ”"wespih ERROR %d: %s. n”, status, wes_errmsg[status]);
}
if (status = wesset(wces_out)) {
fprintf(stderr, "wcsset ERROR %d: %s. n”, status,
wces_errmsg|[status]);
}
wesprt(wes_out);
free(header);
/* while(fscanf(fp, " %s”, infile)==1)*/
/* for(nfile=0; nfile 0 =5; nfile++){*/
for(nfile=0; nfile 0 =0; nfile++){
/* open the input FITS file */
if (fits_open_file(&fptr_in, infile[nfile], READONLY, &status)) {
fits_report_error(stderr, status);
return 1;

}
printf(” #H##H#H#H#H# file %d: %s n”, nfile+1, infile[nfile]);
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/* read the input FITS header */

if (fits_hdr2str(fptr_in, 1, NULL, 0, &header, &ncards, &status))
fits_report_error(stderr, status);

return 1;

}

/* Put the input image into the image array */

if(nfilej=1){

xsize=6800; ysize=3600;

inimage=malloc(xsize*ysize*4);

fits_read_2d flt(fptr_in, 0, 0.0, xsize, xsize, ysize, inimage, &anynul, &status);
telse{

inimage=malloc(2600*3400*4);

xsize=2600; ysize=3400;

fits_read_2d _flit (fptr_in, 0, 0.0, 2600, 2600, 3400, inimage, &anynul, &status);
}

/* put the input wes keywords in the structure */

if (status = wespih(header, ncards, relax, ctrl, &nreject, &nwes, &wces_in))
fprintf(stderr, ”wespih ERROR %d: %s. n”, status, wes_errmsg[status]);

free(header);

if (status = wcesset(wes_in))
fprintf(stderr, "wesset ERROR %d: %s. n”, status,
wes_errmsg|[status));

wesprt(wes_in);

/* In the case of pieces_p5b/S4.fits and S6.fits, which have ”gaps”,
we need fill these gaps using pieces_p4b/S4.fits and S6.fits.*/
if(nfilej=1)
inimage2=malloc(xsize*ysize*4);
if(nfile==0) strcpy(gapfillfile, 7 /Users/ogura/work /planetarium/AKARI5 /ebisawa_prog/AllSky _S_p4.fits” );
fits_open _file(&fptr_in2, gapfillfile, READONLY, &status);
fits_read_2d flit(fptr_in2, 0, 0.0, xsize, xsize, ysize, inimage2, &anynul, &status);
if(nfile==0)
for(i=2043;i O =2379;i4++)/* This is the gap region in the original p5b file*/
for(j=1855;j 0 =2149;j++)
inimage[i+j*xsize|=inimage2[i+j*xsize]; /* replace the part of p5b with p4b */
/* printf(”debug %f n”, inimage[i+j*xsize|);*/ }
}
}
if(nfile==0)
for(i=5233;i 0 =5513;i4++){/* This is the gap region in the original p5b file*/
for(j=1478;; O =1772;j++){
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inimage[i-+j*xsize]=inimage2[i+j*xsize];/* replace the part of p5b with pdb */
}

}

}

free(inimage?2);

fits_close_file(fptr_in2, &status);

}

/* For loop for the output image pixels */

for(i=0;i O outimagesizeX;i++){

for(j=0;j O outimagesizeY;j++){

/* Define the image coordinages (X,Y), where (1,1)

is the lower left and X increases to left, Y increases

to up, then X=j+1, Y=i+1. */

X_out = (float)(i)+1.0; Y_out=(float)(j)+1.0;

/* Calculate the world coordinate for each output image pixel

using weslib. */

pixcrd-out[0][0]=(double) X_out; pixcrd_out[0][1]=(double) Y _out;
wesp2s(wes_out, 1,2, pixerd_out[0],imgerd[0],phi,theta,world[0],&status);
if(status==0){

/* printf(” debugl %f %f %f %f n” ,pixcrd_out[0][0],pixcrd-out[0][1],world[0][0],world[0][1]);*/ if(strcmp (wcs_in-
JIngtyp,” GLON”)==0 && stremp(wes_in-0 lattyp,” GLAT” )==0){

double 1,b;

/* if the input image is written in the Galactic coordinates, we need to convert
(RA,DEC) of the output image to (1,b) of the input image */
radec2gal(world[0][0], world[0][1], &I, &b);

world[0][0]=];

world[0][1]=b;

/* printf(”debug2 %f %f n”, 1b);*/

}

/* Calculate the pixel coordinates of the corresponding input image, either Galactic
or RA and DEC*/

wess2p(wes_in, 1,2,world[0],phi,theta,imgerd[0],pixcrd_in[0],&status);

/* somehow the X-pixel coordinate can become negative, measured from the
right end. In this case, we add the X-image size
if(pixcrd_in[0][0];0.0)pixcrd_in[0][0]=pixcrd_in[0][0] +xsize-1; }

*/

X_in=(float) pixcrd_in[0][0]; Y_in=(float) pixcrd_in[0][1];

if(X_in 0 =0.5&&X in O xsize+0.5&& Y in 0 =0.5&&Y _in O ysize+0.5) {

/* X_in and Y_in are the pixel coordinates where the lower-left corner of the
image is defined (0.5, 0.5) and the upper-right corner of the image

is (ximagesize+0.5, yimagesize+0.5).

Now we are going to average the four pixel values which surround X_in and Y _in.
+ + +
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— * —* — X in the left figure has the coordinate (X_in, Y_in).
— (i1,j2) — (i2,j2) —

X

e

—t—t

*/int i1, i2, j1, j2;

int x1, y1;

int X2, y2;

il = max(0,(int)floor(X_in)-1);j1 = max(0,(int)floor(Y _in)-1);
i2 = min(xsize-1,i14+1); j2=min(ysize-1,j1+1);

x1 =(int)(X_in+0.5);
v1 =(int)(Y_in-+0.5);

x2 = equ(il,i2,x1);
y2 = equ(j1,j2,y1);

outimageli+j*outimagesizeX]=inimage[x2+y2*xsize];
% /* if(Y_in O =2052.551&& Y -in 0 =4091.449 && outimage[i+j*outimagesizeX]==0.0) {
printf(” debug3 %f %f %f %f %d %d %fn” , X _out, Y_out, X_in, Y _in, x2, y2, outimage[i+j*outimagesizeX]);
P/
/* printf(”debugd %f n”, inimage[x2+y2*xsize]);
printf(”debugb %f %f %d %d %f n”, world[0][0],world[0][1],X_in, Y _in,outimageli
+j*outimagesizeX]);*/
}
}
}
}

/* close the input file */

fits_close_file(fptr_in, &status);

printf(” closing the input file status = %d n”, status);

wesfree(wes_in);

}

fits_write_2d flt(fptr_out, OL, outimagesizeX, outimagesizeX, outimagesizeY, outimage, &sta-
tus);

/* close the output file*/

fits_close_file(fptr_out, &status);

wesfree(wes_out);



49

}
int radec2gal(double ra, double dec, double *1, double *b){

/* RA,DEC to Galactic conversion.

See http://plain.isas.jaxa.jp/ ebisawa/ TEACHING /2007Komaba/2007Komaba/nodel6.html */
double x, y, z, X,Y,Z;

double deg2rad=1.745329252¢-2;
x=cos(ra*deg2rad)*cos(dec*deg2rad);
y=sin(ra*deg2rad)*cos(dec*deg2rad);

z=sin(dec*deg2rad);

X = -0.0548755*x-0.8734370*y-0.483835%*z;

Y = 0.4941100*x-0.4448300*y+0.746982*z;

Z = -0.8676660*x-0.1980760*y+0.455984*z;
*l=atan2(Y,X)/deg2rad;

H(*1;0)41="*1+360.0;
*b=atan(Z/sqrt(X*X+Y*Y))/deg2rad;

return;

}

int gal2radec(double 1, double b, double *ra, double *dec){
/* Galactic to RA,DEC conversion.

See http://plain.isas.jaxa.jp/ ebisawa/ TEACHING /2007Komaba/2007Komaba/nodel6.html */
double x, y, z, X,Y,Z;

double deg2rad=1.745329252¢-2;
x=cos(I*deg2rad)*cos(b*deg2rad);
y=sin(1*deg2rad)*cos(b*deg2rad);

z=sin(b*deg2rad);

X = -0.0548755*x+0.494110*y-0.867666*z;

Y = -0.8734370*x-0.444830*y-0.198076*z;

Z = -0.4838350*x+0.746982*y+0.455984%*z; *ra=atan2(Y,X)/deg2rad;
if(*raj0)*ra=*ra+360.0;}
*dec=atan(Z/sqrt(X*X+Y*Y))/deg2rad,;

return;

}

int max(int a, int b){

if (a0 b) {return a;}

else{return b;}

}

int min(int a, int b){

if (a0 b) {return a;}

else{return b;}

}
int equ(int a, int b, int ¢){
if (a == b){return a;}

else{return b;}

}
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A31 ODUOOO0OO0OODOO0ODOODODODODObDOObDOODOODbO

ugboboobooboobboobooobooobooon

gobooooo

int i1, i2, i1, j2:
double xleft, xright, ydown, yup;
il = max(0,(int)floor(X_in)-1);j1 = max(0,(int)floor(Y _in)-1);
i2 = min(xsize-1,i14+1); j2=min(ysize-1,j1+1);
xleft = X_in - floor(X_in);
ydown = Y _in - floor(Y_in);
xright= floor(X_in+1.0) - X_in;
yup = floor(Y_in+1.0) - Y_in;
outimage|i+j*outimagesizeX|=
xleft*ydown *inimage[i2+j2*xsize|+
xleft*yup *inimage[i2+j1*xsize|+
xright*ydown*inimagel[il+j2*xsize|+
xright*yup *inimage[il+j1*xsize];

gboboboboob

int il, i2, 13, i4, i1, j2, i3, j4;
double x1, x2, x3, x4, y1, y2, v3, y4;
il = max(0,(int)floor(X_in)-1);

i2 = min(xsize-1,i1+1);

i3 = min(xsize-1,i2+1);

i4 = min(xsize-1,i3+1);

j1 = max(0,(int)floor(Y_in)-1);

j2 = min(ysize-1,j1+1);

j3 = min(ysize-1,j2+1);

j4 = min(ysize-1,j3+1);

x1 = 1.0 4+ X_in - floor(X_in);
x2 = X.in - floor(X_in);

x3 = floor(X.in) + 1.0 - X_in;
x4 = floor(X_in) + 2.0 - X_in;
yl = 1.0 4+ Y_in - floor(Y_in);
y2 = Y.in - floor(Y_in);

y3 = floor(Y.in) + 1.0 - Y_in;
y4 = floor(Y_in) + 2.0 - Y_in;



outimage|i+j*outimagesizeX|=

x1*y1 *inimage[il+j1*xsize] + x2*y1 *inimage[i2+j1*xsize]+
x3*yl *inimage[i3+j1*xsize] + x4*y1 *inimage|[id+j1*xsize|+
x1*y2 *inimage[il+j2*xsize| + x2*y2 *inimage[i2+j2*xsize|+
x3*y2 *inimage[i3+j2*xsize] + x4*y2 *inimage[id+j2*xsize]+
x1*y3 *inimage[il+j3*xsize] + x2*y3 *inimage[i2+j3*xsize|+
x3*y3 *inimage[i3+j3*xsize] + x4*y3 *inimage|[id+j3*xsize|+
x1*y4 *inimage[il+j4*xsize] + x2*y4 *inimage[i2+j4*xsize]+

[ ] [ i

x3*y4 *inimage[i3+j4*xsize] + x4*y4 *inimage[id+j4*xsize];

A.4 All Sky Viewer 1 0 [

All Sky Viewer D 0000000 ORIHALCONO OO OOOODODODOOODODOOOOO
goboboooboooobboobboobboobbooobooboboooboooobooon
goobooboobboooboboooboboooobbooobooobboobobooobbon
gogbbogobboobbooobuooobooobooobboobbuoobboobboo

goboobooobobooboooboboobooobboon

oooooobbooo prodbbobboobbObObOO0ObOObDOObDOODOODOODOO
gbobogobooboobobooboooobooboobobooboobooobobobobooboon
0/000000000000000000OOO00OOO000UOOO0O0D0OODOOOOO

goboobooobooboobooooon

] G:/test.wmv — AllSkyViewer
JrAIKE) R BEE Y-LD

ATal L—E- -
W|EATEYE FA 00 2
k=t =
NFRRGE 36 [T
{ERIEmE 180 2
f-nige [ T5EAE 05 (2
grme [ TiE0AE 03 2
£-71Y7
HA 00 £
18 600 (2] &
& (o) TR o9 [

2 wee ) e 00 2
TEERERT

0 A.1: All Sky Viewer 0000 O

0O A10 AllSky Viewer 000000000000 ODOOCOOOOOO

“http://orihalcon.jp/projects/virtual-reality-environment /allskyviewer.html



52

e NUIDOODOODDUOUODLOODOLOODOODObOODDO

e NUUODOOODODOOODOODLOOODDOODOO

ugbboobuoobboobuoobbooboobbod

gboboooobooboobooboooboooboooo

obooooooooooooooooo0dProd

e JO0UODOUODOODODODODODLODUODODLODODODProO O

e JJ0DOUOODOODOOODOUODOUDOUUODOOProOd

good

A5 ROSATOOOUOOOOOOOOOO

0000000000000 00000000000000 ROSATOOOOOOOOOODO
O0000004000000000 ROSATOODOOOOOOODO 1000000 512x512pixel
o000 wyoooooooo0oooooooooooOoOoboooobOOoooooowesooo
uoboooobbooobboobboobbuoobobooobboooboooboobooboon
goboooobooobooobooobooobobooobobooobbooonbooboobooon
gbobgobooooooboboboobooboooboboobooooboboboboobooon
O0000000000000000000000000000ROSATOOOOOOOOOCOO
ubbooboobboobooboobooooonoo

0O A2.000000000000 ROSATOOOD

0A20000000000D000O0OC0O0ODOO0O0ROSATOOOODOOOOOOOOODOO
ggbboobboobbooobuooobboobboobbuoobbooobboooboba
gbobobooboooboobooboboobooboobooboooobooboobobon



53

ugoo good
ubbooboodan 010
ugbooaoodg 020
gooboooobon (30 40

0O Al: ROSATOOOOOOOOCOOOOOOOO

OA100DO0O000CO00DOOO0ODOOOOROSATOOOODODOOODOOOOD 150000
ocoobobo0os3200000000000000000000O0ODOOOOOOODOOODOOO

gbbooboobboobooboooon






ogb oogo,2004, 000000000, 87, 701-706
b0 obooboboobobogob 20080000

55






[]

21

3.1
3.2
3.3

4.1
5.1

Al

57

FITSOOOOOOOOOOO B]O0p8000 . oo v vttt e 10
000000000007 . ... e 15
FISOOOOOOOOOJAXA . ..o e 17
IRCOODOOOOOOOJAXA . e 17
UO00000000000 ... e s e e 23
U000000000000000 ... oo e 36
ROSATOOOOOOOOO0O0O0D00O0DODO ... e 53






[]

21
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

5.1
5.2
5.3
5.4
5.5
5.6
5.7

Al

59

[
000000000000000000 1001 (o0 ..o 3
00000000000000000000 [1JO001®MO0 . .. ........ 4
OOODO . . e e e e e e e e e e e 5
OOO0 . . e e e e e s e e e e e 6
Hammer-Aitoff OO0 . . . . . . . o e e e e 7
COBE quadrilaterralized spherical cube . . . . ... ... ... ... ....... 8
Plate Carree OO0 . . . . . . . . e e e 8
Tangential Spherical Cube OO . . . . . . . .. .. . o o .. 9
fitsOO0O OO0O0O00 3]0 prO00 ... e 10
0000000002 . . . e e e e e 13
00000000 DoooooOoOoOoJAXA oo o o0 oo 14
00o00oooboooOooo0o00d0dooooooooooooJAXAD ... .. 14
000000000000 JAXA . ... o 15
1 N 16
00000000 0OJAXA © . .. e 18
OOO0O0O0O0 ... e e e e e e e e e e e e e e e e e 19
0000000000000 0JAXA .. ... . . . . 19
om0 0000000000000 0O0O0OJAXADODODOODOO ... ... .. 20
ROSATOOOO0O0O0OO0O0OOODODO . ... e e e e e 22
O000O0000O0OROSATODOOOO . ... .o vttt e e 23
OQOO00000000000 @ ... e e e e e e e e e e e e e e e 24
O00000000000°% . ... e 25
ODO000O0000000 ... . . e e e e e e s e e e 26
OQO000000000000 .+ . ... e e e e e e e e e e e e e 26
CSCODODO .. e e s s s e 27
CAROOMO . .. e e e 27
ODO0O00O0O0000 . .. e e e e e e e s e e s e e e e 29
OO0O00O000 . .. e e e e e e e e s e 30
I 1 L 31
OO0O0O0O00 ... e e e e e e e s e e s e e e 32
OO0O0000O00 .. .. e e s s s s 33
All Sky Viewer 00000000000 OOOOOOOOO0O .. ......... 34
All Sky Viewer 000000000 O0OO0O0OOOOOOOOOOOO ... .. ... 35
All Sky Viewer OO OO0 . . . .. oo o e e e e e e e 51



60

A2 00DD0OOODOOODDOOROSATOOODO



